SAFENET-2: Manuscript revision

First of all, we would like to thank the reviewers and the editor for the thorough review of the
manuscript and the very helpful constructive comments, based on which the revised manuscript has
been greatly improved.

In the following point-by-point responses to the reviewers' comments, the comments have been
labelled as they appear in the manuscript, so that it is easy to locate the places where changes have
been made in the manuscript revision. Text added to the manuscript is in blue.

Reviewer #1

This is a good basis for a project task like DECOVALEX-2027 SAFENET. It allows the general public to
follow and even participate in this study. Therefore, this is a very good example of transparency for
the public. However, as a scientific paper, it should be revised taking into account the following

points:

R1#1

The introduction should describe work on the general progress of the granite study, in
particular on the issue of deep disposal. It should answer the following questions:
Why is granite suitable for high-level waste disposal?

What are the main problems to be solved in this context?

Added: Crystalline rocks are among the potential host rocks for nuclear waste repositories,
particularly for the Nordic countries, Canada, Korea and Japan, which are rich in crystalline
rock formations. A sound knowledge of the behaviour of crystalline rocks, in particular their
strength as geological barriers, is of paramount importance. Therefore, the fracture
mechanics of brittle rocks is the focus of SAFENET.

R1#2

What are the main outcomes of the past phases of DECOVALEX before D2023?

It will be very difficult to summarise the main results of the previous phases of DECOVALEX
before D2023. We have added more references to review papers on DECOVALEX at the
beginning of the Introduction. We have added a short summary of Safenet-1 (see R1#4) as
suggested by the reviewer.

R1#3

The experimental data are presented in a very heterogeneous manner. The experimental
data in the section 2.2.1 are described in detail, but 2.2.2 and 2.2.3 are very limited
without results.

We fully understand this comment. As the GREAT cell experiments for SAFENET-2 have
been completed, this section already includes the most important experimental results.
The thermoslip flow cell is now constructed and ready for experimental work, but the
results will not be available until 2025, so it cannot be described in too much detail at this
stage. STIMTEC will use the key stimulation experiment described in section 2.2.3 and
referred to in the available publications.

R1#4

Results from the previous phase D2023 should be summarized in one section.
The intention to compare such complex tests as benchmarking is good, but a big challenge.
Would it be possible to summarized some numerical methods used in the previous phase?

Added: The main results of SAFENET-1 are recently synthesized in \cite{Kolditz2024}.
Safenet uses a systematic and experimental approach to numerically simulate mechanical
(M), hydro-mechanical (HM) and thermo-mechanical (TM) fracture and now THM processes
in brittle rocks. The task team has introduced, applied and compared a wide range of
numerical methods, including both continuum and discontinuum methods, for simulating
related fracture processes (e.qg. FEM, DEM, cellular automata, numerical manifold method).




Experimental data of SAFENET-1 are based on three key experiments: the Freiberg, GREAT
cell and KICT experiments, which analyse M, HM and TM processes respectively. Classic HM
and THM benchmark exercises serve as a common basis, using analytical solutions for a
plane-line discontinuity in a poroelastic medium \citep{Sneddon-Lowengrub-1969} and a
point heat source in a thermo-poroelastic medium
\citep{Booker1985173,Chaudhry20192743}. These solutions also serve as a reference for
rough fractures and simple fracture networks.

An analysis of the constant normal load (CNL) experiment was carried out using micro- and
macroscopic approaches based on the Freiberg experiment. The GREAT cell experiments
provided a database for evaluating the mechanical and hydromechanical responses of
various rock samples (resin, greywacke, gneiss) in triaxial tests with a rotational stress field.
Fracture permeability was determined as a function of normal stresses in the rotational
stress field. The KICT experiments were used to investigate thermally induced shear slip and
dilation processes.
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